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1. Hean, 3a1a4u ¥ VIAHUPYEMBbIE Pe3yJIbTAThl 00y4eHHS 110

AUCIUIIIINHE
K oCHOBHBIM yensim OCBOCHMS AMCUMIUIMHBI «MaTeMaTU4eCKUi aHalIu3» ClIeyeT OTHe-
CTH:
- BOCIIUTAHUE y CTY/IEHTOB 00I1e MaTEMaTUUECKOM KyJIbTYpHI;
- mproOpeTeHNe CTyIEHTaAMHU IIUPOKOTO KPyra MaTeMaTUIeCKUX 3HaHUH, YMEHUI 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYJACHTOB K WHIYKTHBHOMY M JEIYKTUBHOMY MBIIUICHUIO
Hapsiy C pa3BUTUEM MAaTEeMaTHYECKON UHTYHIIUH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKK CAMOCTOSITEIILHOTO U3yICHHS yICOHOW U HAyd-
HOM JIUTEPATYPHI, COAEPKAIICH MaTeMaTHIECKUE CBEJICHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYACHTOB K JCSITEIBHOCTA B COOTBETCTBHH C KBAIM(PUKAIIMOHHOMN XapaKTe-
PUCTUKOM OakanaBpa Mo HalpaBJIeHUIO, B TOM Yucie ((OPMUPOBAHNE YMEHHM UCTIOIh30BaTh OCBO-
€HHBbIE MAaTEMaTHYECKHUE METO bl B MPO(GECCHOHATBHON IeITEILHOCTH.

- MOJITOTOBKY BBICOKOKBATH(UIITMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHSIX LU (]-
pPOBOIl TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHUYECKHX PHUCKOB COBPEMEHHOU HHU(PPOBON IKOHO-
MHKH.

K ocHOBHBIM 3a0auam 0CBOECHUS TUCHUTUIMHBI «MaTteMaTudeckuil aHanusy cieayeT OTHe-
CTH:

- OCBOCHHE CTY/JICHTaMH OCHOBHBIX MOHSATHIA, METOJIOB, (POPMUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOJITOTOBKY, HEOOXOAUMYIO JUTSl YCIIEIITHOTO PEIICHUSI MPUKIIAIHBIX 3a/1a4;

- (hopmupoBanue y cTyieHTa TpeOyeMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIIUX €TI0
HaIPAaBJICHUIO MMOATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYAA.

OO6yuenue no aucuuIUIMHE «MaTemMaTHUeCcKUi aHaIu3) HallpaBJIeHo Ha hopMHupoBaHHe y 00yda-
omuxcs caeayrmux kommnereHui B coorsercteun ¢ ®I'OC 13.03.02 (ypoBeHb OakanaBpuara)
1o HanpasiieHUuo Mo ArotoBku 13.03.02 DnekTposHEepreTuka 1 3NEKTPOTEXHUKA, YTBEPKIAEHHBIM
npukazoM MunoOpHayku Poccun (8 pen. IprukazoB Munobpaayku Poccun ot 26.11.2020 N 1456, ot
08.02.2021 N 83, ot 19.07.2022 N 662, ot 27.02.2023 N 208):

Koa n HaumMeHoBaHnue KoMIeTeHI NI NHankaTopbl 10CTHKEHUS] KOMIIe-

TCHIIMU

OIIK - 3. CrtocoOeH npruMEHSTh COOTBETCTBY-
IOIIH (PU3KKO - MATEMAaTUYECKUH armapar,
METO/IbI aHAJIM3a U MOJICIIUPOBAHUS, TEOPETHU-
YECKOTO U IKCIIEPUMEHTAIILHOTO MCCIIeI0OBa-
HUS TIPU PEIICHUH MPO(ECCHOHABHBIX 33124

NOIIK-3.1. Ucnosb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCIUIUIMH, METOIbI
anreOpbl 1 MaTEMaTUIECKOTO aHAIH3a, Tud-
depeHIrnanbHOro U UHTETPAIbHOTO UCUHUCIIE-
HUSl, YUCIIEHHBIX METO0B; (PU3UUYECKUE SIBIIE-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOTUHAMHUKH,
AIEKTPUYECTBA MATHETU3MA, ONTUKH.
HOIIK-3.2. BeimoJyHsgeT aHaau3 ¥ MOACIUPO-
BAaHME, TEOPETUUECKUE U IKCIIEPUMEHTAIb-
HBIE UCCIEIOBAHUS NP PEIICHUU TpodeccH-
OHAJIBHBIX 33/1a4 C UCIOJIb30BaHUEM (PU3HKO-
MaTeMaTUYECKOTO anmapara.

NOIIK-3.3. [IpuMmeHsieT METOIbI BBISBIECHUS
npoOJieM B IEKTPOIHEPTETUYECKOM OTpacan
C UCTIOJIb30BAHMEM HABBIKOB aHAJIMTHYECKOTO
Y SKCIIEPUMEHTAIILHOTO UCCIEA0BaHUS OC-
HOBHBIX (PM3NYECKUX 3aKOHOB U TEXHOJIOTH -
YECKHX ITPOLIECCOB.




2. MecTo AUCHUILVIMHBI B CTPYKTYpPe 00pa30BaTe1bHOM NMPOrpaMMbl

JlucuuiinHa OTHOCHTCS K 00s13aTeNbHOM yacTu 010ka b1: Momyns «MaTemaTH4eckue u ecTe-
CTBEHHO-HAy4YHbI€ JUCLIUILIIUHBD).
Jucuunnuna 6a3upyeTcst Ha CIEeAYIONIeH, MPOHICHHON TUCIUIUINHE:
- IMHEeWHas anreopa.
Jucuunnuza «MaTeMaTHuecKUi aHaIu3» JTIOTMYECKU CBsI3aHa C MOCAEAYOIIMMH JUCIUIUIMHAMMU:
B obsa3amenvrou wacmu:
- pu3mKa;
- COIIPOTHUBIICHUE MaTEpUANIOB;
- METO/1 KOHEUHBIX IEMEHTOB;
- i depeHnranbHble ypaBHEHHUS] U KOMIUIEKCHBIN aHaJIN3;
- YpaBHEHUSI MaTEMaTHUECKON (PU3UKY;
- OCHOBBI BapHALlMOHHOT'O UCUUCIIEHUS;
- QITOPUTMHU3ALINS U IPOTPAMMUPOBAHHUE;
- JIIEKTPOTEXHUKA U JIEKTPOHHUKA;
- TEPMOAMHAMMUKA;
- IPUKJIaIHAs TEOPUS KoJIeOaHHH.
B uacmu, popmupyemoti yuacmuuxkamu 06pazoeamenbHulX OMHOUEHUI.
- MEXaHHUKa KOMITIO3UTHBIX KOHCTPYKIIUH;
- CATIP 31eKTpOHHBIX TPUOOPOB U YCTPOMCTB.
B uacmu snexmuenvix oucyuniun:
- YUCJICHHbIE METO/IbI;
- QJIEMEHTHI MaTEMaTUYECKOT0 MOJICTUPOBAHUS (PU3MUECKUX MTPOLIECCOB.

3. CTpyKTypa M cojiep:KaHue TUCHUITHHbI

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISICT 4 3a4eTHBIC eqUHUIII -144 yaca.

3.1. Buabl yueOHO# padoThl U TPY10€MKOCTh

n/n Buj yyeoHoii paboThI KO;?;ZCTBO Cemectp 2
AyIMTOpHBIE 3aHATHS 72 12
B ToMm unce:
Jlexkunu 18 18
1.
, CemuHapcKkue/mpakTHUECKUE 3aHATHS 54 54
| JlaGopaTopHbIe 3aHATHS - -
CamocrosiTesbHasi padora 72 72
IIpoMeskyTouHast aTTecTanus
3K3aMEH C) D
Hroro 144 144




3.2. TemaTnuyeckuii NJIaH U3yYeHUs TUCUUILIMHBI

Pasmemén B nmpunosxenuu 1 x paboueit mporpamme.

3.3. Conep:xkaHue pa3/iej0B IUCHUIIMHBI

BeBeaenune

[Ipenamer, 3agaun u coaep>kanne TUCHUTUIMHBL. OCHOBHBIE 3TAIbl PA3BUTHS TUCHUTLIAHBI.
CtpykTypa Kypca, €ro MeCcTo M poJib B IOJArOTOBKE OakajiaBpa, CBsI3b C APYTUMHU AUCUUTIINHAMH.

Paznen 1. luddepenunanbroe ucuncienne GQyHKIUA 0JHON epeMeHHOM

Tema 1. YucnoBas nmocnegoBaTeabHOCTh. [Ipenen 4ncioBoil nocie10BaTeIbHOCTH U €T0
cBoiictBa. dynkuus. [loctpoenue rpapukon pynkumii. [Ipenen pynkunnu. OCHOBHBIE TEOPEMBI O
npenenax gyHkuuu. IlepBolit u Bropoii 3ameuatenbHble rpeaesbl. CpaBHeHNE 0ECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIIINX BETUYMH. DKBUBAJICHTHBIC OECKOHEYHO MaJIble BETUYHHBI.

Tema 2. HenpepbIBHOCTh PYHKIMI B TOUKE U HA IPOMEKYTKE, TOUKH pa3pbiBa GpyHKIHH,
ux Kiaccupukanusa. ACUMOTOTHI rpaduka QyHKIINH, UX KJIacCUPUKAIIHS.

Tema 3. IlpousBoanas ¢pyHkuuu. 'eomerpudeckuii M GU3NUECKUN CMBICI MPOU3BOIHOM.
[TpaBuna muddepenumrpoBanust U GOPMYITbl BEIYUCIECHUS MPOU3BOIHBIX. Ta0auIia MPON3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKUUNA. Bbruncienne nmpou3BoAHbIX (YHKIMM, 3aJaHHBIX pa3jiny-
HBIM 00pa3om.

Huddepenunan. [IpousBoansie n quddepeHnnansl BeICuX Nopsaakos. [IpubmmkeHHble
BBIYUCIICHUS C TIOMOIIBI0 MU PepeHITHaioB.

Tema 4. [IpaBuno Jlonurans. @opmyna Telnopa. PackpeiTue HeonpeneaeHHOCTeN pa3-
JTUYHOTO THMA. Pa3nokeHne 0CHOBHBIX 3JIeMEHTapHBIX (GyHKINM 110 hopmyie Teitnopa. [Tpnbmm-
YKEHHBIE BBIYUCIICHUS ¢ TOMOIIBIO opmyitbl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl MU PepeHITHATBHOTO UCUUCICHUS. MOHOTOHHOCTh (hyHK-
1uu, SKkcTpeMymbl HeoOxoaumMble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKaJIbHOTO IKCTpe-
myma. MccnenoBanue Beimykiiocty rpaduka pyakmun. Touku nepernda rpaduka GyHKINH.

OO6mas cxema uccieoBaHus GYHKIUU U TocTpoeHus ee rpaduka. CpoiicTBa QpyHKIUH,
HEeNpephIBHBIX Ha oTpe3ke. Hanbomplee n HauMeHbllee 3Ha4eHUs (PYHKIIUN Ha OTpE3Ke.

Pa3nen 2. luddepenunanbHoe ucuncieHue QyHKINA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKUX NIEPEMEHHBIX. JINHUU U MOBEPXHOCTH ypoBHS. YacTHbIE Tpous3-
BoaHblie. [lonubiit nuddepeniman. [IpousBoaHbie CIOXKHON (HYHKIIMH HECKOIBKUX MEpEMEH-

HbIX. YacTHbIe pou3BoAHbIe U AuddepeHiuansl Beicuux nopaakos. Teopema [Bapua.

Tema 2. [IpousBoaHas no Hanpasnenuto. ['paguent. Kacatenbnas k kpuBoit. KacarenbHast
IJIOCKOCTh U HOpMaJhb K moBepxHocTu. Popmyna Teinopa. DkcTpemyM (YHKIIUU HECKOIbKHX
nepeMeHHbIX. HeoOXoqumbie U 10CTaTOYHbBIE YCIOBUS 9KCTpEMyMa.

Pa3nen 3. UHTerpanbHoe ucuncieHue

Tema 1. IlepooOpasnas. Teopema CyliecTBOBaHUS HEONpeAeTIeHHOro uHrerpaia. He-
OTIpe/ieNIeHHBI MHTErpall U ero cBoicTBa. Talnuiia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHKIMH. MeTo HemoCpeICTBEHHOTO HMHTETPUPOBAHHUS.

MeToabl UHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, ITO/IBEAICHNEM T10]1 3HaK U depeH-
nuana. MeTo MHTErpupOBaHUs 110 YaCTsM.

WuTerpupoBanue paroHalIbHBIX Ipo0el, MHTErpHPOBaHUE HEKOTOPBIX BHJIOB UPPALTMOHAIBHBIX
Y TPUTOHOMETPUYECKUX (PYHKIIHMA.



Tema 2. 3agauu, npuBoASIINE K HOHITUIO OIPEAEIIEHHOr0 UHTErpaia. OnpeeieHHbIH

MHTETrpaJl, €ro CBOMCTBA. Y CIIOBUS UHTEIPUPYEMOCTH. MIHTErpail ¢ nepeMEeHHbIM IIPEEIIOM UHTE-
rpupoBanus. opmyna Herorona — Jleiitbnuna. 3amena nepeMeHHOM! B OIpeIeIEHHOM HHTETpalle.

[IpuiioxxeHust onpenesIeHHOro UHTErpaja B FeOMETPUHM U MEXAHUKE (BBIUMCIIEHUE TUIOIIA-

Jel TUIOCKUX (UTYp, JUTMHBI KPUBO, 00BEMOB.

Tema 3. HecoGcTBeHHBIE HHTETPAITBI TIEPBOTO M BTOPOTO poJia (1o OECKOHEYHOMY IpOMe-

KYTKY, OT HEOTpaHHYEHHBIX (DYHKINH Ha KOHEYHOM MTPOMEKYTKE), HX CBOMCTBA.

Tema 4. 3agauu, npuBoAsIINE K KpaTHBIM UHTErpajiaM. J[BOIHON U TpOItHON UHTErpaIbl,

ux cBoiicTBa. [IpaBuia BeIYMCIEHUS TBOMHBIX HHTETPAJIOB.

3.4. TemaTnka NPaKTHYECKUX 3AHATHIA MO TUCIIHIIJIHHE
«MaTrteMaTH4eCKNid aHAJIN3

No Tema 3ansTus

1/

1 Paznes 1. DiieMeHTHI MATEMAaTHYECKOI0 AHAJIU3A.

Yucnosas nocnenoBarenbHOCTh. [Ipenen 4ucinoBol nociaenoBaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. dyukmus. [Ipeaen Gpynkmuu. Teopems! o mpene-
nax ¢yHkuuu. IlepBbiit 1 BTOpo# 3aMedaTesbHble TPEIebl.

2 CpaBHeHHE O€CKOHEYHO MaJlbIX U OECKOHEYHO OOJBIINX BEJIUYUH. DKBUBAJIEHTHbBIE Oec-
KOHEYHO MaJIble BEJTMINHBI.

3 PackpriTre HEOTpeIeIeHHOCTEHW pa3InYHOTO THUTIA

4 HenpepriBHOCTH (hyHKIMIT B TOUKE U HA TpoMexkyTke. OHOCTOpOHHHE npeaenbl. Touku
paspsiBa QyHkiuu. [lpumepsl penieHus 3aaau

5 [TpousBomnas pynkuun. [IpaBmna nuddepennupoBanns U GOpMyIIbI BEIYUCICHHS TPO-
n3BOAHBIX. TexHuka nuddepeHnnpoBanms

6 JuddepenuupoBanne 0OpaTHBIX GYHKITUH, GYHKIIUMA, 3aIaHHBIX HESIBHO, MTapaMeTpuyie-
cku, Jorapudmmuueckoe nuddepeHnrpoBanme

7 Huddepennnman. 'eomerpuaeckuii cmpica quddepennnana. [Iponspoansie u nuddepen-
[[MaJIbl BBICHINX NOPsAKOB. [TpubirkeHHbIe BEIUMCICHUS C TOMOLIBI0 Auddepennnanos.

8 [IpaBuno Jlonutansa. @opmyna Teisiopa. PackpbiTe HEONPEAEIECHHOCTEN Pa3IMYHOIO
tuna. Pa3noxxeHusi OCHOBHBIX JIeMEHTapHbIX PyHKIUH 1o popmyne MakiopeHa.

9 [TpubnmkeHHble BHIYUCIEHUS ¢ TOMOLIbI0 hopMyibl Teitiopa.

10 | [TonHOE HccnenoBanue PyHKIMHA U MocTpoeHue rpaduxos. [Tpumepsr

11 | IlonHoe uccnenoBanue GyHKIMM U ocTpoeHue rpadukoB. [Tpumeps (TIpogopKeHne)
CamoctosarenpHas pabota Nel Ha ceMuHape 1Mo GyHKIUSIM OAHON MepeMeHHON

12 | Pa3gen 2. @yHKIHMHN HECKOJIbKHUX NepeMeHHbIX. JIMHUYU 1 TOBEpXHOCTH ypoBHs. YacT-
HbIe MPOU3BOAHBIC U JuddepeHLnan nepBoro mopsaIkKa.

13 | Ionnstit quddepennman. I[IpousBoausie cnoxuoi ¢pynkuun. [IpousBoanas hyHkuuu,
3aJlaHHOM HesiBHO. YacTHble Tpou3BoAHbIE U AU depeHInanbl BRICIIUX TOPSAKOB. Teo-
pema IlIBapua.

14 | Tlpou3BoaHas Mo HaMpaBlieHUo0. [’ paueHt.

15 | DkerpeMyM YHKIIMU HECKOJIBKUX MTepeMeHHbIX. Heo0X0aMMbIe 1 TI0CTaTOYHBIE YCIOBUS
JKCTPEMYMA.

16 | CamocTosiTeibHast padoTa Ne 2 Ha ceMHHape N0 (PYHKIMAM HECKOJIBKHX MepeMeH-
HBIX

17 | Pa3nen 3. UHTErpasbHoe NCYUCIEHNE
[TepBooOpa3nas. HeompeaeneHHbI HHTETPaAT U €r0 CBOKWCTBAa. MeTo1 HeMOCPEACTBEH-
HOT'O UHTETPUPOBAHUSIL.

18 | MuTerpupoBaHue ¢ OMOIIBIO 3aMEHBI IEPEMEHHOH, MOIBEACHUEM 101 3HaK auddepeH-

nuana. Meron HHTCTPUPOBAHUSA 110 YACTAM
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19 | HUHTerpupoBaHue palMOHANBHBIX IpoOel, HHTETpUPOBaHUE HEKOTOPBIX BHIOB HPPAIHO-
HAJIBHBIX (QYHKIHH

20 | UnTerpupoBaHue TPUTOHOMETPUYECKHUX (DYHKIIUH.

21 | BelunciieHue onpeeieHHbIX HHTerpalioB 1o Gopmyne Hetotona-Jleitonuna. 3amena rme-
PEMEHHOM M MHTETPUPOBAHKE TI0 YACTSIM B ONPEACICHHOM MHTErpaje.

22 | IlpuoxeHus ONPEIeIICHHOTO HHTErpalia B TeOMETPUH 1 MEXaHHUKE (BBIYMCIICHHUE TUIOIIA-
Jel TWIOCKUX (DUTYp, JUTMHBI KPUBOH).

23 | IlpuioxeHus ONPeICICHHOTO HHTErpalia B TCOMETPUH U MEXaHUKE (BBIYHMCIICHHE 00be-
MOB, IUIOIIAJICH TOBEPXHOCTH).

24 | HecoOCTBEeHHBIE MHTETPAJIbI IEPBOTO U BTOPOTO POJIA, X BBIYHMCIICHUE.

25 | 3amaum, MpUBOJIIKE K KPAaTHBIM MHTETpasiaM. BeruncieHrne ABOHHBIX HHTETPAJIOB CBE-
JICHWEM K TIOBTOPHBIM. 3aa4¥ Ha M3MEHEHHE MOPsIKa UHTETPUPOBAHUS B IBOWHOM HH-
Terpaie

26 | 'eomerpuueckue u GU3NIECKUE MPUIIOKEHHUS KPATHBIX HHTETPAJIOB, IIPUMEPHI BBIYHCIIC-
HUSL

27 | KoHTpoJIbHOE TECTHPOBAHHUE TI0 KYPCY.

4, Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE 00ecTiedeHue

4.1. HopmatuBHble 1okyMeHTbI U 'OCTb1

®rocC 13.03.02. « DNEKTPOIHEPTETHUKA U DIIEKTPOTEXHUKA» (ypoBeHb 6akanaspuarta). Mpukas Mu-
HobpHayku Poccum ot ot 27.02.2023 N 208.

AxkanemMudecKkuil yaeOHbIN T1aH 1Mo HanpasieHuro moarotoBku: 13.03.02 DnexTposnepreTrka
u anekrpoTexHuka [Ipodune TpancnopTHas 31€KTpOHUKA U MIPOrpaMMUpyeMasi CEHCOpPHUKA.
®dopma 00ydenus — ounas. 2024.

Vka3 Ilpesunenra Poccuiickoit ®eneparum ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOro pa3Butusi Poccuiickoit @enepanuny».

[Ipuka3z MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun I[lopsiika mpuMeHeHUs OpraHu3alusIMU, OCYLIECTBISIOMIMME 00pa3oBa-
TEJbHYIO IeATEIbHOCTD, 3JIEKTPOHHOTO O0YUYEeHHUS, AUCTAHIIUOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH TpU peaau3aluu 00pa30BaTeIbHbIX IPOTPaAMM).

4.2.  OcHOBHas JUTepaTypa

Ouxtenronsl] .M. OcHOBBI MaTeMaTHYECKOTO aHaNN3a: Y4eOHUK sl BYy30B, 15-€ us.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl] .M. OcHOBBI MaTeMaTHYECKOTO aHaNN3a: Y4eOHUK sl By30B, 14-e us.,
crep. CII0, JIanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremartudeckoro ananuza. T.1. JuddepenunansHoe u uH-
TerpajabHOe UCUUCIeHUs] PyHKIUN OHON nepeMeHHo#. Psanpl: YueOHuk [DaeKTpoHHBIN pe-
cypc]: yuaeO. - DnekTpoH. AaH. - MockBa: ®usmatnut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana.]

4.3. JlomoiHUTe/IbHAS JUTEPATypa

IMuckynos H. C. uddepennuansioe 1 HHTErpalbHOE UCYUCIEHHS JUId BTY30B. B 2-x TO-
Max. M.: UnTterpan - IIpecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I"., JIsxoBckuii B.A., Maptsinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTUKHU I TEXHUYECKUX BBICHIMX y4eOHbIX 3aBeneHuit. Yactu 1-4. M.: MIT'Y, 2012. 400
9K3.
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3. Kparkwii Kypc BBICIICH MaTeMaTHUKU |[DJNEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  Jlamkos u K, 2017. - 510 ¢ [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.]

4. Bbyrpos f.C., Hukonbckuii C.M. Bricmas MmaTeMaTnka: y4eOHHK 715 BY30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHurerpanpHoe ucuuciaeHue GyHKIUNH OJJTHOM U HECKOJIbKUX MEepeMEHHBbIX. Teopus noss: me-
TOIMYECKUE YKa3aHUs W BapHAHTHI pacueTHO-rpaduueckux padot // bomynoB M.A., bBopo-
muHa C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematuueckuii ananm3. Teopust npeaenoB u auddepeHIHATEHOE HCYUCIICHNE: OCHOBHBIE
MIOJIOKEHHSI TEOPHH, METOANYECKHE YKa3aHWS W BapUaHTHl pacdeTHO-rpaduyeckux padbot //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMNy,
2000.

4.4. JjaexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCYPChI

[IpoBeneHue 3aHATUN U aTTECTallMi BO3MOKHO B IUCTAaHIIMOHHOM (popmare ¢ MPUMEHEHUEM CH-
cTeMbl JucTaHIMoHHOro oOyuyeHus: yHusepcuteta (CHAO-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
denpoit «MaTemaTrka» SJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pazmenam
MIPOTPAMMBL.

DJIeMEeHThI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HuTerpaabHOE HCUUCICHIE https://online.mospolytech.ru/local/crw/course.php?id=3781
(G YHKIIMIA 0JTHOM ITepeEMEHHON
Nuddepennuansroe ucuuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE (QYHKIIUNA HECKOJBKHX TIe-
PEMEHHBIX

JlomonauTeNbHEBIE TIIaBEI MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHYECKOTI'O aHaJIn3a

Pazpaboranusie DOP BKiIHOYAIOT TPEHHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsinok mpoBeneHus: padOT B JUCTAHIMOHHOM (popmaTe ycTaHaBIMBAETCS OTAEIbHBIMU PacHo-
PSOKEHUSIMH TIPOPEKTOPA M0 Y4eOHOM padoTe W/WITH IIEHTPOM YU4eOHO-METOUIECKON pabOTHI.

Ka)KI[BIfI CTYIACHT O6CC1’I6‘I6H WHIWBHUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3J'ICKTpOHHOI71

0MOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

https://online.mospolytech.ru/courselview.php?id=7621&section=1 .

HHTCpHGT-pCCYpCLI BKJIIOUAKOT y‘le6H0-MeTOI[I/I‘leCKI/Ie MaTCpHralibl B 9JICKTPOHHOM BHUAC, IIPCI-

CTaBJIEHHBIE HA CAUTE mospolytech.ru B pas3Jclic: «HCHTp MATEMATHUUYCCKOI'O O6pa3OBaHI/I}I»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[lone3Hrie y‘Ie6HO-MeTOILI/I‘IeCKI/Ie u I/IH(I)OpMaLII/IOHHLIe MaTCpHralbl IPECACTABJICHBI Ha canrax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pPeECypCoB I/IH(I)OpMaI_[I/IOHHO -TeHeKOMMYHHKaHHOHHOﬁ CECTU «I/IHTepHeT» JJIA OCBOCHUSA

JIMCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3uoHHOE U CBOOOTHO pacipocTpaHsieMoe MPOrpaMMHOe
ob0ecrieueHmne


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

Ne| HaummenoBanue | Pazpaborumk I1O | [doctynmHocts (jin- | Ccpuika Ha EnunHbiid peectp
(mpaBoobnana- LEH3UOHHOE, CBO- [ POCCHICKUX MPOrpamMM s
TEJIb) 00HO pacmpo- OBM u B]J| (npu Hasmuum)
CTpaHsEMOe)

1 | Astra Linux | OOO JIvneH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOdwmc OO0 "HOBBIE JIvneH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT' " 75

4.6. CoBpeMeHHbIe MpogeccHOHATbHbIE 0a3bl JaHHBIX M HHGOPMALIMOHHBbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetu UHTEpHET, JOCTYIHBIX 1JISl 0CBOCHHUS AU CUMILIIUHBI:

HaumenoBanue

Ccbuika Ha pecypce

JocTymHocTh

HNudopManmoHHO-CIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

Hocrynna B cetn Un-
TepHET 0e3 orpaHuye-
HUH

HNudopmanmonnsie pecypcsl Cetn

KoncyprasrlLoc http:// www.consultant.ru | locrymso
[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JoctymHo

JapTOB BBICIICTO 06p830B8.HI/IH

DJIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetn UH-
TepHeT 0e3 orpaHHye-
HUHU

IPR Books https://www.iprbookshop | Joctynua B cetn Un-

ru/

TepHeT 6e3 orpaHuye-
HUI

IIpogeccnonanbHblie 0a3bI JAHHBIX

baza nanHbBIX Hay4HOU JIEKTPOH-
HOU OMOIIMOTEKH

http://www.elibrary.ru

HocrymnHo
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
MoJINTeMaTH4eckas peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Oubinomerpu-
geckas) 0aza JaHHBIX

5. MaTtepuajibHO-TeXHUYECKOe o0ecrevyeHne U CIUIIHHbI

MartepuanbHo — TeXHUYecKas 6a3a yHUBEpCUTETa 00ECIeUunBaEeT MIPOBEICHIE BCEX BUJIOB
3aH5[TI/II\/’I, npeaAyCMOTPCHHBIX y‘~I€6HI>IM IJIaHOM, U COOTBECTCTBYCT HCﬁCTBymHIHM CaHUTAapHBIM U
IIPOTHUBOIIOXKAPHBIM ITPpaBUJIaM 1 HOpMaM.

Kadenpa «Marematuka» He pacriosiaraeT COOCTBEHHBIM ayIUTOPHBIM (OHJIOM U UCIIOJIb-
3yeT yueOHbIe ayTUuTOPHUH 13 0011ero GoH1a yHUBEPCUTETA.

HpI/I HGO6XO)II/IMOCTI/I AJI1 TPOBEACHH A MHTCPAKTUBHBIX IMMPAKTHUYCCKUX 3aHATHI HCIIOJIB3Y-
FOTCA KOMITBIOTCPHBIC KIIACChl YHUBCPCUTETA.

6. MeTonnuyeckue peKoMeHIalnu

6.1. Meroanueckue peKOMeH AU 1Sl IPenogaBaTeas
110 OPraHu3auum o0y4eHus

[Ipexne Bcero, cieayeT 0OpaTuTh BHUMAaHHUE CTYACHTOB Ha TO, YTO MPAKTUIECKH BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT Kakoi-11u00 CriennalbHON (JOTOTHUTEIHHON) MMOATOTOBKH 1
BITOJTHE MOYKET OBITh YCIIEIIHO M3y4€H, €CITU CTYIEHTHI OYAyT MMOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHATH JOMAITHAE 3aJaHHS ¥ TI0JIh30BaThCS (TIPU HEOOXOIMMOCTH ) CHCTEMOH IIJTAHOBBIX KOH-
CYJbTAIlMil B TEYCHUE KaXJIOTO ceMecTpa. Bomremmme B Kypc MaraHaln3a pa3zieibl SBISIOTCS
KJIACCUYECKHUMHU, B TO YK€ BPEMsI OHU IPAKTUICCKA OPHCHTHPOBAHBI, TAK KaK IMEIOT ITMPOKOE pac-
MPOCTPaHEHUE ISl PEIICHHS Pa3HOTO POJa 3a/lad BHYTPH CaMO¥ MaTeMaTUKH U MPHUKIIAJIHBIX 3a-
nad. X oCcBOCHHE MOMOJKET CTYACHTaM JIOTMYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHSTh HAKOIUICHHBIC 3HAHUS B TIPO(ECCHOHATBHOM
JESTEIIbHOCTH.

Heo0xoamMo ¢ camoro Havasa 3aHsTHI PEKOMEHIOBATh CTYJICHTaM OCHOBHYIO M JIOTIOJ-
HUTEIBHYIO JIUTEPATYPY, & B KOHIIE CEMECTPA JIaTh CIIMCOK BOIPOCOB JIJIsl IOJrOTOBKHU K 9K3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHHUILUIMHE CIIEAyeT 00s3aTeIbHO TPOUH(DOPMUPOBATH CTY/ICH-
TOB O BHJIE U (POpMaxX TEKYIIEH U POMEKYTOUHOM aTTECTAIUHI 110 TUCIMIIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUSX JOMYCKa K IPOMEKYTOUYHOM aTTECTALUH, IPUMECHSIEMBIX BHIAX TIPOMEXKY-
TOYHOTO KOHTPOJIS.

W3noxeHne TEOpeTUYECKOTo Marepuajia JOJDKHO COMPOBOXKIATHCS WILTFOCTPATUBHBIMU
MpUMepaMu, TIIATeIbHO 0TOOPaHHBIMU TMPErnoaBaTeNieM TakK, YToObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH TIPU PEIICHUH 33]]a4i HE OTBJICKAIN OT TTIABHOTO: OCMBICIICHUS H/IeU U CYTH NIPUMEHSI-
eMbIX MeToJI0B. ClieryeT Bcerza yka3blBaTh IPUMEPHI MPAKTUUYECKOTO MPUMEHEHUS pACCMOTPEH-
HBIX Ha 3aHATUSX YpaBHEHUN U HOpMYII.

[IpakTrdeckue 3aHATHUS JOJDKHBI ObITh OPraHM30BaHbI MPENOIaBATENIeM TaKUM 00pa3oM,
YTOOBI OCTABAIOCH BPEMsI Ha MEPHOIUYECKOE BBHIMOJHEHHE CTyJeHTaMH HEeOONbIION caMOCTOos-
TeIbHOU paboTHl B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTenb, BeAyIINU TPAKTUUECKUE 3aHATHUS, TOJDKEH COTIIACOBBIBATh YUeOHO-TeMa-
TUYECKHH IJIaH 3aHATUH C IEKTOPOM, UCTIONB30BaTh €IMHYIO CUCTEMY 0003HauEHUH.
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http://webofscience.com/

[IpenogaBatento cienyer TOOMBATHCS CUCTEMATUYECKON HEMPEPBHIBHOM pabOTHI CTYyICH-
TOB B TEUEHHE CEMECTPA, HEOOXOMMO BBISBIATH CHIIBHBIX CTY/ICHTOB M IIPUBJIEKATH UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO pOJia OJIMMIHAaX U KOHKypcax.

CryzneHT [0JKEH OLylIaTh 3aMHTEPECOBAHHOCTD MPENOIAaBATENS B JOCTHKEHUN KOHEY -
HOTO pe3ylibTaTa: B MPUOOPETECHHH OOYYalOUIMMHCS MPOYHBIX 3HAHWN, YMEHUH W BIAJCHUA
HAKOTUICHHOHM MH(pOpMaIMen As peleHus 3a1a4 B IpopecCHOHATBHON eI TeTbHOCTH.

1.1.1. Oo0pa3oBaTejbHbIe TEXHOJTOTHH

[IpoBenenue 3aHATUHN U aTTeCTAlMi BO3MOXHO B TUCTAHIIMOHHOM (opMaTe ¢ IpUMEHEHUEM CH-
CTEeMBI TUCTaHIIMOHHOTO 00y4yeHus: ynusepcureta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoit «MaremaTtuka» 3JIEKTPOHHBIX 0Opa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazpenam
MporpaMmsl (cM. 1. 4.4).

HOpr)IOK IMPOBCACHUA pa60T B JUCTAHIIMOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacnopsKEeHUsIMU TPOPEKTOpa Mo yueOHO# padoTe W/WiM LEHTPOM y4yeOHO-METOAMYECKO pa-
OOTBHI.

6.2. MeToauyeckue ykazaHus AJsl 00y4aOIIMXCS 110 OCBOEHUIO

AU CIHUIIIIMHBI

Paznen 1: nuddepenunanbHoe ucuucjienne GyHKIUI 0HOI nepeMeHHOMH

[Ipu nzydenun nuddepeHantbHOro HCUUCIeHNs QYHKINUN 0THOM epeMeHHo# oOparute
BHHMMAaHHE Ha MOHATHE npejaena GyHKIMH B TOUKE U METO/Ibl ero BbrunucieHus. [Ipeaen — oaxHo us
OCHOBHBIX NOHATHH MaTemaTtudeckoro axanuza. [lpu BbI‘YfI@TIewII/I IpeaesnoB (pyHKIYHM HAJo,
MPEXKJE BCEro, BBISICHUTH XApAKTEP HEOMPEIEICHHOCTH | , ,0-00,00-00,1% . YroGhI

\0 o )
OBJIAZICTh TEXHUKOH PEIICHUS 3a/1a4 Ha BHIYHMCIICHUE MPENIEIIOB, HAJI0 3HATH JIBAa 3aMeUaTeIbHBIX
npezena, TabIUIly SKBHBAJICHTHBIX OECKOHEYHO MAJIbIX, MTPAaBIIIO JIOMUTANs, pa3InIHbIC TPUEMBI
PaCKpBITHSI HEOTIPEICTICHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMU U PEIIUTH AOCTATOYHO OOJIb-
I0€ KOJMYECTBO 3a/1a4.

[Ipu w3y4yeHUH TeM, TOCBSIICHHBIX MPOM3BOJHONW W auddepeHrany (QpyHKIUH, HaIO0
OCMBICITUTh UX T€OMETPHUYECKHI CMBICII, IOHUMATh pa3Inuue Mex 1y HuMH (auddepeHual - 31o
TJIaBHAs JIMHEHHAS YacTh npupamnieHus GyHkiun). TBepao 3HaTh (Kak TabIuIy yMHOXKEHUs) Ghop-
MyJbl auddepeHInPOBaHNUS OCHOBHBIX JIEMEHTapHBIX (GYHKIUK W TpaBuia auddepeHImpoBa-
Hus (Bce, KOHEUYHO, HO 0COOEHHO NPaBWIIO AU depeHITMPOBAHUS CI0KHON (QYHKITUN).

OO6paTtuTe BHUMaHUE TaKxke Ha ocobeHHocTH nuddepeHrpoBanus QyHKIUN, 3aJlaHHBIX
B HESIBHOU (hopMe, apaMEeTPHUECKH, Ha TIPUEM JIorapupMuueckoro quddepeHInpoBaHusl.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHSTh aITOPUTM UCCIICAOBaHMS PYHKIHA U OCTPOE-
HUS TPaGHUKOB: ONpeIeIICHUE TOUEK pa3pbiBa (M UX KJIacCU(UKAIUIO), aCUMIITOT rpaduka (BepTu-
KaJbHOM, HAKIIOHHOM, TOPU30HTAIILHON ), HEOOXOAUMBIC U JOCTATOYHBIC YCIOBHUS MOHOTOHHOCTH
(GYHKIMY, CYIIECTBOBAHUS JIOKAILHOTO AKCTPEMYMa, MMPOMEKYTKOB BBIMYKIOCTH U BOTHYTOCTH
(GYHKIIMH 1 TOYEK meperuoa.

Pazgen 2: nudpepenumnaibHoe ucunciaeHne GQYHKIMI HECKOJIbKUX NepeMeHHbIX

HpI/I HU3YUCHHUU NAHHOTO pa3Jciia O6paTI/ITe BHHUMAHHKEC HaA TO, YTO q)YHKI_II/I}I ABYX IICPEMCH-

HBIX UMEET HarJIsJHBIN FCOMeTpI/ILIeCKI/Iﬁ CMBICJI — 3TO IMOBCPXHOCTDb B TPEXMEPHOM ITPOCTPAHCTBEC
Hamo ocMBICIUTE OHATHS YaCTHBIX MMPOU3BOAHBIX U MOJIHOTO nH(I)(I)epeHuHana M 0COOCH-
HOCTb HUX BBIYHMCJICHHUA, OBJIAACTH TEXHUKOM BHIYHCICHUS MMPONU3BOAHBIX OT CIIOXKHOM (byHKHHH

HECKOJIBKUX NepeMeHHbIX. ClieyeT oOpaTUTh BHUMAHHUE HA TO, YTO A QYHKIUN Z = Z(X, y)
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CMEILIaHHbIE YACTHBIE [IPOM3BOIHBIE BTOPOIO NOPSAKA paBHbI MEKY COOOM: = —— (Teo-

OXo0y  0Oyox

pema IlIBapia), To ecth opsaok nuddepeHIpoBaHNS HE UMEET 3HAUCHHSL.

Jiist GYHKITMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh N3MEHEHUS (DYHKIIMH B IIPOU3BOJIEHOM
HaIPaBJICHUN XapaKTePU3YeTCs MPOU3BOTHON 110 HANIPABJICHUIO, 2 HAHOOJIBIAs CKOPOCTh U3ME-
HeHUsl (GyHKIMH OyJIeT B HANPABICHUU BEKTOPA TPaINCHTA.

Crnenyer oOpaTtuTh B 3TOW TeMe BHUMaHUE Ha HEOOXOIMMOE U JOCTATOYHOE YCIOBHS Cy-
IIECTBOBAHMSI KCTPeMyMa (DYHKITMH HECKOJIBKHUX TICPEMEHHBIX.

Paznen 3: HHTErpajbHOC¢ HCHUCICHHUE

B unHTETrpansHOM HCUMCIIEHUH penaeTcs 3aaavya, 0OpaTHOW TOM, KOTOpas paccMaTphBa-
nach B quddepeHnnaibHOM HCUUCIEHUN: HEOOX0IMMO HaWTH JUIsl JaHHOH (PyHKITNH f (X) TaKyo

(GyHKIMIO, TPOU3BOAHAS OT KOTOPOM ObL1a OBl paBHA 3ajaHHON. MIHTEerpupoBanue GyHKIHHI — 10-
CTaTOYHO CJIOXKHBII pa3ziesl MaTEMaTHKH, OBJIAJIETh KOTOPHIM MOXHO TOJBKO, €CJIU CTYJIEHT «BO3b-
MeT» JOCTaTOYHO 00JIIIIOE KOJIMYECTBO MHTErPajoB pa3HOro THUIIA.

Hano tBepao 3HaTh TaONMIly MHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHUNA, OCHOB-
HbI€ METO/Ibl MHTETPUPOBaHUS (3aMeHa IEPEMEHHOM, NoIBeIeHE Mo 3HaK quddepeHnnana, nH-
TErPUPOBAHME 10 YACTSIM, IPUEMBI BBIUMCIICHHUSI HHTETPAJIOB OT PallMOHAJIBHBIX ApoOei, OT paz-
HOTO TUIIa TPUTOHOMETPUUECKHUX (DYHKIIHI).

Hazno ocMbIcnuTh €IMHCTBO MOAX0Aa K MOCTPOCHUIO OINPEAEICHHBIX, KPaTHBIX, KPUBOJIU-
HEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHUE HEKOTOPOW MHTErpajibHOM CyMMBI U TIpe-
JIEIBHBIN MEPEXO.

3HaTh T€OMETPUUECKHI CMBICI M OCHOBHYIO (DOPMYJTy BBIUMCIIEHUS ONPEEIEHHBIX HHTE-
rpanoB — popmyny Hetotona — JleitOauIa, reomeTpudeckue u pu3ndecKkue MpUIoKEHUs Onpe/ie-
JICHHBIX U KPaTHBIX MHTErPaloB, YMETh HAXOJUTh IJIOLIA/b IUIOCKON (DUTYpHI, [UIMHY KPUBOI,
00BbEM U IIOLIA/lb IOBEPXHOCTH TEJ BPALLCHMSI.

7. ®oH/ OLIEHOYHBIX CPEJCTB

@DOH/JT OLIEHOYHBIX CPEJCTB MpencTaBieH B [Ipunoxenun 2 k pabouell mporpaMMe U BKIIIOYAET
pas3enbl:

1. MeTo1pI KOHTPOJIS ¥ OLIECHUBAHUS PE3yJIbTaTOB O0yUCHUSI.
2. lllkana v KpUTEPHUH OLICHUBAHUS PE3YIbTATOB O0yUCHHUSI.
3. O1eHOYHBIC CPEJICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyToyHas aTTecTalusl.
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Ilpunoswcenue 1

TemaTu4ecKknid IJIaH TUCHUIJIMHBI «MaTeMaTHYeCKH aHATH3)» 110 HANIPABJIEHHIO MOATOTOBKHU
13.03.02 DsiekTpo3HepreTuKa u 3JIeKTPOTEXHUKA

[Tpoduns
TpaHcnopTHas 3JIEKTPOHUKA U IPOrPAMMHUPYeMasi CEHCOPUKA
(0akanaBp)
Ounas ¢popma o0yueHnus
I'on nadopa 2024/2025
Buasbl yueOHoli padoThl,
Buabl camocrosiTteibHOM pa- ®opmbl
BKJIIOYASl CAMOCTOSITEIbHYIO G0TLI
= padoTy CTYy/IeHTOB arrectas
= s
Ne p 5 = ? CTy/1eHTOB nuu
o asjen < % 2 H TPYA0EMKOCTh B Yacax
%
= o
O &) Pe-
J | IVC | Ja6 | CPC | KCP | K.P. | KIL | PTP | ¢pe- | K/p | D 3
part
Bropoii cemectp
Paznea 1. InddepennnanbHoe nc-
yncjeHue QyHKIUA OHOM mepeMeH-
HOH. YuncioBast mociie1oBaTeaIbHOCTb.
11 | g o 2 1 2 2 4 +
penen YucI0BOM MOCIE10BATEIBHOCTH
u ero cBoiicTsa. [IpaBuia npenensHoOrO
nepexoaa. @ynkuus. [Ipenen Gpynkumu.
Teopemsl 0 npenenax GyHKIHU.
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Boinaua 3aganuii PI'P Ne 1 mo mate-
MAaTH4YeCKOMY aHAJIM3Y.

1.2

[IepBblil 1 BTOPOM 3aMedaTeIbHbIE IIpe-
nenbl. beckoHeuHo Maiible 1 OECKOHEYHO
OoJIbIIIIE BEJIMYMHBL. DKBUBAJICHTHBIC
0eCKOHEYHO MaJjble BEIMYUHBL. Packpbl-
THE HEOIIPEACICHHOCTEN Pa3HOro THUIIA.

13

HenpepriBHOCTH yHKIIMI B TOUKE U Ha
npoMexyrke. OTHOCTOPOHHHE —TIpe-
nenbl. Touku paspbiBa (QYHKIHH, HUX
KJ1accuuKarmsi.

14

[IpousBonnas ¢ynkuuu. ['eomerpude-
CKMH M MEXaHMYECKHUA CMBICT MpPOU3-
BoaHOM. [IpaBuna quddepenupoBanus
1 (OpPMYIbI BEIYUCICHHS POU3BOIHBIX.
Tabnuia mpou3BOIHBIX OCHOBHBIX 3Je-
MeHTapHbIX GyHKIUN. Texanka nudde-
pEHUMPOBaHUSA

15

Huddepenunan. IlpousBoansie u aud-
(depeHImanbl BRICIIUX NOPsAKOB. [Ipu-
OJVDKEHHBIC BBIYMCIICHUS C IOMOIIBIO
muddepeHIaos.

1.6

[IpaBuso Jlonurans. ®opmyna Teitnopa.
Pa3nokeHuss OCHOBHBIX 3J€MEHTApPHBIX
¢byakuuii o dopmyne Teitnopa. Ilpu-
ONMUKEHHBIE BBIYMCICHUS C IOMOIIBIO
¢dopmyinsl Teitnopa.

1.7

OcHoBHBIE TeopeMbl U depeHHab-
HOTO  HucuucieHus.  MOHOTOHHOCTb
¢byHkuuu, skcTpeMyMbl. Heo6xommMmeble

15



U JOCTaTOYHBIE YCIOBHS MOHOTOHHO-
CTH, JIOKaJIbHOI O 3KcTpeMyma. Mccieno-
BaHUE BBINYKIOCTH rpaduka (yHKIUH.
Touku neperuba.

18

OOmast cxema uccie10BaHust PYHKIIUN U
noctpoenuss ee rpaduka. CBoiicTBa
GyHKIMH, HENpEepbIBHBIX HAa OTpPE3Ke.
Haubonpiiee 1 HanMeHbIlee 3HAYCHUS
(GYHKIMM Ha OTpE3KeE.
CamocrosiTesbHas padora Nel Ha ce-
MHHape 1o (yHKUMAM OJAHOM mepe-
MEHHOM

1.9

Pazgea 2. @yHKUUSA HECKOJbKHX Ie-
pemenHbIX. [Ipenen u HEMPEPHIBHOCTD.
OcCHOBHBIE  CBOWCTBAa HEMPEPHIBHBIX
¢dbynaknuii. Yactabie mpou3BoaHbie. [1o-
HbIH quddepenima.

Boinaua 3aganuii PI'P Ne 2 no ¢yHk-
MM HECKOJIbKHUX MepeMeHHbIX

1.10

[IpousBoHbIE CIOXKHOW (YHKIIUU HE-
CKOJIbKUX TMepeMeHHbIX. YacTHbIe Mpo-
U3BOJIHBIE U U depeHInaIbl BHICIINX
nopsaakoB. Teopema IlIBapua. Ilpowus-
BOJHAs 110 HaMpaBleHUIO. ['paineHT.

10

111

OKkcTpeMyM (YHKLIUU HECKOJIBKUX Iepe-
MeHHbIX. HeoOXxoumble u 10CTaTOYHbIE
YCIIOBHS SKCTpEMyMa.
CamocrositesibHast padora Ne2 Ha ce-
MHHape MO0 (YHKOHMAM HECKOJIbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpanbHoe ucumncieHue

12
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[TepBooOpasnas. HeonpeneneHuslii uH-
Terpajl u ero cBoicrBa. Tabnuua uHTe-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuii. Metox HEMOCPeICTBEHHOTO
HWHTErPUPOBAHUS.

Boinaua 3aganmii PI'P Ne 3 no unte-
rpajJbHOMY HCYHUCIEHHIO

1.13

WuTerpupoBanre ¢ MOMONIBIO 3aMEHBI
HepeMeHHOI\/’I, IIOABCACHUEM 110 3HAK
muddepentinana. MeToa MHTErpupoBa-
HHS 110 4aCTsIAM

13

1.14

WuTerpupoBanre pamroHaIbHBIX JIpO-
Oell HHTErpUpPOBAHUE HEKOTOPBIX BUJIOB
UppalMOHAIBHBIX W TPUTOHOMETpHUYE-
CKUX (pyHKIUH.

14

1.15

3ajaun, TPUBOAAIINE K MOHATHIO OIIpe-
JiereHHoro nurerpaina. CBoucTBa orpe-
nenenHoro uHrerpana. @opmyna Hero-
ToHa-JIeiiOHuIa. 3amMeHa MepeMeHHON 1
MHTErpUPOBAaHUE TIO0 YacTSIM B Ompese-
JICHHOM UHTErpasie

15

1.16

[TpunoxeHuss ONpPEACTCHHOTO WHTE-
rpajia B TEOMETPHH U MEXaHUKE (BBIUKC-
JICHHE TUIOIAACH IUIOCKHX  (QUryp,
JUTUHBI KPUBO#, 00BEMOB, ILIOMIA IEH 110-
BEPXHOCTH).

16

1.17

HecoOcTBeHHEBIE HHTCI'paJibl IICPBOTO U
BTOPOI'O poaa, ux CBOMCTBA.

17

1.18

3ajauu, NPUBOASAIINE K KPAaTHBIM HHTE-
rpajaM. JIBOWHOW ¥ TPOWHOW HHTE-
rpaJibl, X CBOMCTBA. BplunciieHue 1Bou-

18
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HBIX UHTErPAJIOB CBEACHUEM K IIOBTOD-
HBIM. ['eomeTrpuueckue U QuU3NUECKUE
IIPUJIOKEHUSI KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTUPOBaHME

dopma aTTrecTanuu

19-21

Bcero yacoB o jucuuIInHe

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHBIX CPEACTB
MO JUCLUILTAHE

«MaTeMaTHYeCKHuH aHAJIN3)

Hanpasiienne moarorosku: 13.03.02 DnekTposHepreTuka U AIEKTPOTSXHHUKA.
[Tpodune TpancnopTHas 3JIEKTPOHUKA U POTPAMMHUpPyEMasi CEHCOPHUKA.
®opma 00yueHus: OuHasl.

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISI M OLIECHUBAHNUSA Pe3yJIbTATOB 00y4YeHUs!

J1J1 KOHTPOJISI yCIIEBAEMOCTH M KauyeCTBa OCBOCHMS JUCIMILIMHBI HACTOSIIEH porpaMMont
MIPEeyCMOTPEHBI CIETYIONINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH yCIIeBaeMOCTH (TEKYIITUH KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (3K3aMeH).

2. lllkaja U KPUTEPUM OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHHU s
®opmMa NPOMEKYTOYHOI aTTeCTAlMH: IK3aMeH

[IpomexyTrouHas aTTectanus o0yJaromuxcs B popme 3K3aMeHa MpoBOJUTCS 10 pe3yabTaTam
BBITIOJIHEHUS BCEX BUJIOB YUeOHOM paboThl, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO JAaHHOW IUCIHU-
IUIMHE, TPH ATOM YYUTHIBAIOTCS PE3yJbTaThl TEKYILETO KOHTPOJISI YCIIEBa€MOCTH B TEUEHHUE Ce-
MecTpa. OlleHKa CTeNeHU JOCTUXKEHHs 00yJarollUMHKCS TIAHUPYEMbIX Pe3y/IbTaTOB OO0Y4YEeHHUS 10
JTUCHUIUIMHE MPOBOJUTCS MpernoaBaTesieM, BeAYIIUM 3aHATUS 10 AUCHUTUIMHE METOJIOM SKCIepT-
HOM oneHKu. [lo uToram mpoMexyrouHoi arTecTalyy Mo JUCIUILIMHE BBICTABISAETCS OLEHKA «OT-
JUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO» UITU «HEYIOBIECTBOPUTEIHHO.

Ixanaa oneHuBaHus Omucanne

BrinonHeHsl Bce o0si3aTe/ibHbIC YCJIOBHSA NOATOTOBKHU CTY-
JAeHTa K NPOMEXKYTOYHOH aTTeCTAlMH, IPEeIyCMOTPEHHbIE
nporpaMMmoil qucuuIuiiHbl. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUMN, YMEHUH, HABBIKOB IOKA3aTeJIIM, IPUBEJACHHBIM B
OtimyHO TabIMIax, OoNepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSAET UX B CUTYAIMSX MOBBIIIEHHON CIIOXKHO-
ctu. Ilpu 3TOM MOTryr OBITH JOMYIIEHBl HE3HAUUTEIbHbIE
OLIMOKM, HETOYHOCTH, 3aTPyIHEHHsS NpPU MEepeHOoce 3HAHUM U
YMEHUH Ha HOBbIE, HECTaHJAPTHBIE 3a/1aUH.
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Xopouio

BoinosiHeHbl Bce 00si3aTesIbHbIE YCJOBUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON AaTTeCTAUMH, IIPEAyCMOTPECHHbIE
nporpaMMoil TuciUIuIMHbl. CTyIEeHT IEeMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB II0KA3aTENISIM, IIPUBEICHHBIM B
TabIULAX, ONEpUPYET IPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU. B TO ke BpeMmsI IIpu OTBETE JOIYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3aJa4M PEIIaeT ¢ HEA0YeTaMH, HE BIIUAIO-
UMY Ha OOUIHIA X0 PEeIICHHUS.

Y 10BIIETBOPUTEIBHO

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBHUSI NOATOTOBKH CTY-
JeHTa K TPOMEXKYTOYHOH aTTecTAMH, IPEIyCMOTPEHHbIE
nporpaMMoil TuciuIuinHbl. CTyEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUI, HABBIKOB MOKA3aTelsIM, IPUBEICHHBIM B
Tabnuuax, onepupyeT NpuoOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HersyOOKue 3HaHMS, IIPU OTBETE HE
JIOTTyCKaeT IpyObIX OMIMOOK MIIM MPOTUBOPEUU, OJJHAKO B Qop-
MYJIMPOBaHUM OTBETa OTCYTCTBYET JIOJDKHAS CBS3b MEX]y aHa-
JN30M, apryMeHTalueil U BhIBOJAAMM, B PEIIEHUHU 3a/lad MOTYT
COJIepXKaThCs TPyObIe OMMOKH. /{7151 moTydeHust mpaBUIIBHOTO OT-
BeTa TPeOYIOTCSl YTOYHSIOUINE BOMIPOCHI.

HeynosnerBopurensHo

He BbImonHeHbl o0si3aTe/ibHbIE YCJOBHSI NMOATOTOBKHU CTY-
JeHTa K TMPOMEXKYTOYHOH AaTTecTalMH, IPEIyCMOTPEHHbBIE
nporpammoit aucuuiubel, UJIW cTyneHT neMOHCTpHpYET He-
MOJIHOE€ COOTBETCTBHME 3HAHUM, YMEHU, HABBIKOB MPUBEICHHBIM
B TaOIMIIaX, TOMYCKalOTCs 3HAYUTENIbHbIE OIINOKHY, MPOSBIISIETCS
OTCYTCTBHE 3HAHUI, YMEHMI, HAaBBHIKOB MO PsAY IOKa3aTelei,
CTYICHT WCHBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS IPHU OINEpH-
POBaHUM 3HAHUSAMH U YMEHHUSAMH.

3. OueHo4YHbIE CpeacTBa

HanmMmenosanue
OIIEHOYHOTO Cpe/l-
CTBa

HpeI[CTaBJ'IeHI/Ie one-
HOYHOI'O CPCIACTBA B
DOC

KpaTKafI XapaKTCPHUCTUKA OLICHOYHOI'O
CpCacCTBa

KonTtponsHas (ca-
MOCTOSITETIbHAS)
pabora

(KP)

CpencrBo NpoBEpKH YMEHUHN NPUMEHSTh
NOJTy4eHHBIE 3HAHUS JJIS pelleHus 3a7a4y
OTIPEJEIIEHHOIO0 THIAa MO TEME WIN pa3-
Jeny

KOHTpOJ’IBHHe 3aga-
HUA
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2 | Pacuetno-rpadu-
geckas paborta

(PTP)

CpenctBo NMpOBEPKH YMEHMI IPUMEHATH
IIOJIyYCHHBIE 3HAHUSA 110 3apaHee oIpejie-
JICHHOM METOJMKE JUIS pEUIeHHs 3aaady
WIA 3aJaHuil 10 MOAYJII0 WIA JHUCIU-
IUTMHE B IIETIOM.

Kommuiekr  3agaHuit
JUTSI BBITIOJTHEHUS pac-
4eTHO-TpaduIecKon
paboThI

YcTHbI 0nIpoc co-

CpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crieranbHas 0ecena rnearorn4eckoro pa-
0OTHHKA ¢ OOy4JaroIIMMCSI Ha TEMBI, CBS-

Bomnpoce! no

CKHX 3aJIaHUH.

3 OeceoBaHue, 3aHHBIC C U3y9aeMOM JUCIUILIMHOM, U pac- | TeMam/pasjienam auc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHHUUI LUILIAHEI
oOyuarolerocs 1o ONPEJeIEHHOMY pa3-
Neny, TeMe, TpoOIeMe | T.11.
Cucrema cTaHIapTU3NPOBAHHBIX 3aJaHHM,
4 Tect MO3BOJISIOIIAs aBTOMATHU3UPO- BapumarT TecTa
(D) BaTh IPOLIEYPY U3MEPEHUS YPOBHS 3Ha-
HUIA ¥ YMEHUH 00yJaromierocs.
5 | Ok3ameHanmonHble | CpecTBO MPOBEPKUA 3HAHWUM, YMEHHWH, | DK3aMEHAI[MOHHbIE
OmIIeTHI HAaBBIKOB. MOXET BKJITIOYATh KOMITJIEKC T€O- | OHJICTHI
(3B) PETHUYECKHX BOTIPOCOB, 3ajJad, IPaKTHYC-

OrneHouHbIE CpeACcTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE BOTIPOCHI
1 3a1aHus B (hoopMe OJaHKOBOTO TECTUPOBAHUS JUIsl KOHTPOJISI OCBOEHHS 00Yy4YaIOUIUMUCS Pa3/IesioB

JTUCHMIUTMHEL, ipreM PT'P.

3.1. Tekymuii KOHTPOJIb

Conep:xanue pacueTHo-rpaduyecKux padoor.

PacuetrHo-rpaduueckas padora Nel nmo nudppepeHunaIbHOMY HCHUCTEHUIO QYHKIUI 0OXHOM

nepeMeHHOI

Kpatkoe conepxaHnue u 3Tamnsl pacueTHO-rpaduueckoil paboThI:
[Ipenen yrcnoBoi mocIe0BaTEABHOCTH, TIPEIeN (YHKIIHH.
HccnenoBanue GyHKIMU HA HEPEPHIBHOCTb.

Brrurcnenue npon3BoAHBIX (DYHKITUY.

UccnenoBanue GyHKIUH, TOCTPOCHUE TPAPUKOB.

PacuetHo-rpaguueckasi padora Ne 2 no pyHKUUSIM HECKOJIbKHX NlepeMeHHbIX.

Kpartkoe coaepxkanue pacueTHO-rpaduueckoit paboThl:
DyHKIIMHM HECKOJIBKUX NepeMeHHbIX. YacTHbIe Tpon3BoAHbIe. [[pon3BOIHBIE OT CIOKHBIX PYHK-
uuit. [Ipon3BoiHas MO0 HAMIPABIEHUIO U TPAUEHT. DKCTPEeMyM (YHKIHHU ABYX EPEMEHHBIX.

PacueTHo-rpadguyeckas paéora Ne 3 no HHTErpajJbHOMY HCYHCJICHHIO.

Kpatkoe conep:kanue 1 3Tansl pacdeTHO-Tpaduueckoil paboThI:

Ilepsuviii oman:

MeTtoapl HUHTCTpHUPOBAHUAA. Brruncienue HCOMPCACIICHHBIX NHTCTPAJIOB.

Bmopou sman:
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HpI/IJIO)KeHI/ISI ONPCACIICHHBIX UHTCIPAJIOB. I/ICCJIGI[OBaHI/Ie CXOOUMOCTH HECOOCTBEHHEIX HHTCIrpa-
JIOB.

KommniekT 3aganuii

AJIS1 BBINIOJIHEHMSI pacueTHO-Tpaduyeckux pador (PI'P)
o qucuuiuiniae «MareMaTH4ecKHA aHAJIHN3»

Teopus npenesioB u 1upgepeHupoBanne GyHKIHMU OAHOM NepeMeHH 0

1. Haiitu nipeensr:

2 2
lim (2-n) =(1+n) lim n+2-3/8n*+3

e (14 n)2—(2—n)2' e Yn+5+n
. 2n2 +3 " li ( )

Imn -nj), -1 3n+1
ym(zﬁii)' o W+ Hm(n el
lim 2x% +11x +15 lim 4x?

- —_—
x—>-3 X+3 =0 8in 3X
n+l _ En-1 sin 3x . ctg7x
lim?2 ~° im_ lim (1-3x)
n+2 n
o 3 +5 =01 _ X—>+0
0, x<-m

2. MccnenoBath Ha HETIPEPHIBHOCTD M BBIIOJIHUTB YEPTEX: Yy =<SinX, —7T <X <0

m, x=0

3. Haiitu npoun3BogHy0 QyHKIINK:

2(3x3 +4xF —x— 2) y = Inarcsin A=¢*-,
y: .

15V1+ X

&_3€+1
tgx—ctgx J T
y=arctg————.

«/5 | . (t3

y =sin| _+t).

(IR

C0S6X 2 1 .
= — =arctg” ———+sinIn2x
3sin(12x+1) y J 1-2%2

y =arctg® In—~%- yz(\/;)

X+2

3
sin(x-2y)+ X =7x x=e"'cost, y=e'cost
y

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOM M HOpPMalM K JAHHON KpUBOW B TOuKe ¢ abcuuccoil X, :
y =X +8x—-32, x,=4.
1

—y2
5. [IpoBecTu OTHOE UCCIEAOBAHKE U TIOCTPOUTH IpaduK f (X) =X+

X
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(I)yHKIIHI/I HECKOJBbKHUX NEPEMEHHBIX

1. Haiitu yacTHbIE IPOU3BOIHBIE BTOPOTO MOPsiAKA, yOeAUThCS, UT0 7' =7 - 7=
Xy yx

2. Haiitu rpamuerT QyHKIUN Z = Btouke M (X,y):z= Y5 , M (4,6).
f(x,y) 0 0 0 ﬁ 0

3. UccrenoBath Ha SKCTpeMyM QYHKIMIO Z = X2 — X+ Y2 +2Y .

HNHuTerpupoBanue
BeI4HCIUTH Heolpeae/IeHHbIe MHTerpaJibl

dx ‘
[x-27%dx, I(X +1)e dx, [xcos3xdx, [e*cosxdx,

j2(x+\/}'

X+18 in3
[ dx | dx ' I—dx J.ﬁl_dx’ sin® X
X2 —6x +18 X2 +6x+5

dx,

(x-6)(x+2) ' X2 +3 cos? X

Buruucantn OINpeacJCHHbIC HHTEI'PaJbl

LICHR 1 dx ! e dx
| 3sin? xcos xdx, | . J(x=1)e*dx,
0 0/1+3x o 1XJ7TFINX

? dx f1lex® dx, ¢ dx ) TX22+2de,
SRV A (B9) s

0

B3 2 w6 Loodx
[ ——adx, [ JA—x7dx, Jﬁiism2 X oS xdx I
2 0 o

0 414+ x 0 \/1+ 3X
1 e’
dx
x =1)e*dx, — .
JO- ( ) '1[ X7 TINX
HecoOcTBeHHbIE HHTETPAJIbI

1. yKa)I(I/ITC, KaKOﬁ nus3 HeCO6CTBeHHLIX HHTCTPAJIOB ABJIACTCS CXOIAIIMUMCH
T \/,xdx, TX‘3dx, T \/éédx
1 1 1

o0
2. BLILII/ICJ'II/ITI) I/IHTerpa.]'I, YCTaHOBI/ITL €ro CXOOANMOCTh UJIN paCXO,I[I/IMOCTB J~ dX
1+ X

0

3. BBIYMCIIUTH MHTErPall, YCTAHOBHMTE €10 CXOMMMOCTh WK pacxoauMocts [ In xdx
1

dx
4. BeluyrcuTh HeCOOCTBEHHBIN HHTETPAT TT, YCTaHOBHUTH €T0 CXOAUMOCTE HIIH
04/ X

PacxoaAuMOCTb.

X2 + 3y?
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Ldx
5. Boranenuts HeCOOCTBEHHBIN MHTETPAT | — , YCTAHOBUTH €0 CXOAMMOCTD HIIA
o X
PacxoMMOCTh.

KpaTHble HHTErpalJibl

1. I3MeHuTh NOPSA0K UHTETPUPOBAHUS B IBOTHOM HMHTErpae

2 6—-x 2-y

a. de;[f(x, y)dy, b. jdyj[yf(x, y)dx.

2. Beruncnuthb M(lO —x2 —y?)dxdy, D={(xy)1<x<2 0<y<2}.
)

3. Beruncnute

J'J' (12x2 y2 +16x3y° )dxdy;

(5

D:x=1,y=x2 y=—+x

4. Boruncnurpb
[[(x? + y)dxdy, D — MHOXecTBO TOUEK MIOCKOCTH, OTPAaHNYEHHOE THHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haiitu mmomans Gurypsl, orpaHHYeHHON JTaHHBIMU JTMHUSIMHU
y=3/x, y=4e*, y=3,y=4.
6. Haiityt miomazap GpUrypsl, OrPaHHYCHHON IMHIUAMH Y = X2, Yy = —X + 2

8. Haiiti 06beM Tena, morydeHHOro BpanienrueM BOkpyr ocu OY (urypsl, orpaHHIeHHOM JIMHH-
smu y=X, y=1, x=0.

9. Haiit 00beM Telia, MOJy4eHHOTO BpaiieHneM Bokpyr ocu OX (urypsl, orpaHnIeHHOHN JTHHH-
SIMU y=x2, y2 =X.

KonTposbHbie padoThl (IpUMepbI)

BapuaHTt

1. IToctpouts rpaduk: y = 3c0S 2X
2. Haiitu npenensr:

1) tim G=n) +(5+n).  2)lim1-gos2Xx  3) fim X ~ X%, X~-2
n—>oo(5_n) _(5+n) -0 a ] =2 X —2X +X—-2
1
4) lim Vx? —x-1 5) ”m(“XCOSZXV(S) Iim(X—f@——xﬂ%)
=2 In(x-1) -0 1+ xcosx ) x>0
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—X, X<0

3. HccnenoBaTh Ha HEIPEPHIBHOCTD U BBINOJIHUTD YEPTEK: Y = X*, 0<x<2
3, X>2

Bapuant
1. Haiftu npousBognyto Y, :

a) y =arctg® In—~%- 6) y:(«/;)

X+2
) X3 - t
B)sm(x 2y)+_=7x r) x=e 'cost, y=e cost
2. Haittu I|m| L y\

X—00 ' )

f(xX)=x%+
3. IlpoBecTr MoTHOE UCCIIEOBAHNE U TIOCTPOUTH I'paPuK ( ) =

Bapuanr.

ou

Nel. Berunciiuth NpOU3BOIHYIO 11O HAITPABIEHUIO —— 1 HAWTH MO JlyJIb BEKTOPa rpaiueHTa Juist

oS

3
bynkuu U = 2Xy + — + Z° B touke  A(6;9;1) B manpasaennu, cOCTABISIOMEM C OCIMHI KOOD-

3 6 T
cosa=", cosP="", y<" .

7 7 2
Ne2. Ucenenosats Ha sketpemym Gyukmuio Z = Xy(1—4x2 —4y) -5,

Ne3. z=In(y—x*), x=4/sint, y=cost. Haifru %

AWHAT YTJIbL

Bapuanr
Boiuucanume:

16 2
dx 5
l-\/— 2 : I(2x+1)-lnxdx :
3x% — 4. sin® 3x 2x —1
3. dx. ——dx. - dx
Ix2+4x J‘cosz 3x 2 J-«/4—2x—x2
1. BLI‘J{I/ICHI/ITB I/IHTerpaJ'ILI: .
J‘xe‘)‘2 dx . J-L

1 e X-+/Inx

N306pa3uth 0071aCTh UHTETPUPOBAHMS U U3MEHUTH MOPSIIOK MHTETPUPOBAHUS B IOBTOPHOM HHTE-
rpaie

\ 25-%2
[ dx i f (x; y)dy.
*4
Brrauciuts Iomaab (I)I/Il" YpBI, OT paHH‘-ICHHOfI JIMHUSIMHU
y=2-x2, y=x

BapuaHT 3aaHNH TPEHUPOBOYHOI'0 TECTA.
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3agaun
2.y _ arcctgdx dy-? 3.
X

1 vacrp 1. y=sinlnx, y',y'=?

y =3x% +xe*, x,=2,[1x=0,1, [1y-?
4. HaiiTi mpou3BOHYIO V',

— arctg7 x
a) y:SfSin“% 6) y =X

B) e 1+ ¥ = cos3x r) X=cost+sint, y=sint—tcost
X

5. MccnenoBate Ha oxerpemym f (X) =(x— 3)2 (x-5).
2X

6. HaiiTn mHTEpBaIBI MOHOTOHHOCTH Y = — .

X
3

f(x)="2 -
7. HaiiTu HauGoJIbIee, HAaMMEHBIIEE 3HAYeHHE (PYHKIIUN (x)= 3_16)( na otpeske [-5;1].

1
8. IToctpouTs KacareabHyo K rpaduky Gpyakmun f (X) =3arccos X’ B Touke X = E :

2 4acTh 9. HaiiTu npenesr:
2 2
1) 1lim 3+n),—(2+n),  2)lim 1g2x  3) lim X*+2x-3  4) lim tg5x
Nn—o0 (2 + n) _ (1_ n) x-»0@ —1 x>-3 X +BX +6X x—>52 tg3X
3 yacThb

0, x<-m

10. HccnenoBaTh Ha HEMPEPHIBHOCTD U BBINOIHUTD YEPTEX: Y =4sinX, —7 <X<0.

m, x>0

3
X

X —4

11. IIpoBecTH MoIHOE UCCIEA0OBAHUE U IOCTPOUTD Tpaduk f (x) =

Kpurepum ouenkmu:

- OIICHKA «3aUTEHO» BBICTABIISIECTCS CTYACHTY, €CJIM OH PETYJSPHO B TEUCHHE CEMECTpPa MPeICTaBIsI
pelIeHus 3a/1a4, BBIMOJIHUI TIOJTHOCTHIO BCE 3aJaHUS M UX 3alIUTHII, OTBETUB Ha BOIIPOCHI Mpernoia-
BaTe;

- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH HEPEryJIIpHO B TEUEHUE CEMecTpa Mpe-
CTaBJISUT pPELICHHS 3a]1a4, BBITMOJHUI 3a/IaHUSl HE TIOJTHOCTHIO MIJIM BOOOIE HE MPeACTaBIsiia paboThl
Ha IPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIMPOCHI MPEMNO1aBaTesl.

Jy1s mpoBeieHusl TEKYILEro KOHTPOJISl 3HAaHUHM CTYJCHTOB B IMCTAHIIMOHHOM (opMaTe B pas-
paboTtanHbIx Kadeapoil «MaTemaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIe (IPOOHbBIE) Te-
CTBHI.

3.2. IIpome:XyTOYHAS aTTEeCTALUSA

IIpomexyrouHas arrectanus - (3k3aMeH) MPOBOAUTCS 10 OMJIeTaM B YCTHOH (opme.
Bpewmst U1 moAroTOBKH OTBETA HA BONIPOCHI HE OoJiee 45 MUH.

buner BkIto4aeT TEOpPETUUECKUIM BOIIPOC U 33]1a4U.

KoMIneKkTel 25K3aMEeHaMOHHBIX OMIIETOB XpaHATCS Ha Kadenpe «MareMaTHkay.
TunoBbie BApHAHTHI OMJI€TOB MPUJIATAIOTCS.
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PonE

~No

© o

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

KommiekT Bonpocos

no gucuuiimae «MareMaTHYecKNd aHAJIn3»

JudpepennuaibHoe HcHUCAeHHe (PYHKIMH OHOM NTepeMeHHOo

[lonsTHE IEpEMEHHON BEJIMYUHBI U 00JIACTH €€ U3MEHEHMSL.

noHATHE (PYHKIMOHATBHOW 3aBUCHMOCTH, KJIacCH(pUKANUs (HYHKIHIA.

Omnpenenenre U TUIIBI YUCIOBOM MOCIIEI0BATENBHOCTH.

[Ipenen uncnoBoit Nocae10BATEILHOCTH. ApU(PMETHUECKHE OTIEPALIUH HAJl TIOCIIEI0BATEIbHO -
CTSIMHU.

VYcnoBus cylecTBOBaHUSI KOHEUHOTO IIPeJiesia YUCI0BOM MociejoBaTebHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

BTopoii 3ameuaTenbHbIi PEIEII.

[Ipenen pyukuu. Onpenenenus. ['eoMmerpuueckas HHTEpHpeTaLys NOHATHS peaesna QyHKIUH.
CBoiicTBa TIpeIeIoB.

beckoHeuHo Manble, 6eCKOHEUHO OOJIbIINE (PYHKIHH.

[TepBrIil 3aMedaTeNbHBIN MPEIE.

beckoHeuHO Masible BeTMUMHBI. DKBUBAJIEHTHbIE OECKOHEUHO MaJlble U UX MCIOJIb30BaHUE MPU
BBIYMCIIEHUH MpeenoB. Tabinia SKBUBAJICHTHBIX OECKOHEUHO MalbIX.

HenpepriBHOCTH (hyHKIIMH B TOUKe U Ha poMexyTke. OaHocropoHHue npenensl. Kinaccuguka-
1[Msl TOUEK pa3pbiBa rpaduka.

CpoiicTBa (yHKIINA, HENPEPBIBHBIX Ha OTpe3ke (TeopeMbl Beitepitpacca, bonbsiano — Komm).
[TpousBonas. ['eomerpuyeckuii u pusndecknii CMbIC Mpou3BoiHOM. KacaTenpHas 1 HOpMalb
K TUIOCKOM KpUBOM.

Tabnu1a mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUIL.

CBsi3b MEX/y CYIIECTBOBAaHUEM MPOU3BOJHON (PYHKIIUU B TOUKE U HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM € TOYKE.

[IpousBoiHAs CyMMBI, POU3BEACHUS, YaCTHOTO. [Ipon3BOIHAS CIIOXKHOM U 0OpaTHOU (HYHKITHH.
[IpousBoHas mapamMeTpUIecKy 3aJaHHOU (DYHKITHH.

[IpousBoHas GyHKINHU, 3aJAHHON HESBHO.

JuddepenniupoBanue CI0XKHOM MOKa3aTEIHHOU (DYHKITUH.

Hudbdepenuupyemocts. uddepennnan. 'eomerpuueckuit cmbicn auddepenHnyana.
[IpousBoanbie u nuddepeHIranbl BHICIINX TOPSIIKOB.

OcHoBHble Teopembl AuddepenHnanbHoro ucuncienus (reopema depma, reopema Pouis, Teo-
pema Jlarpanka, Teopema Kormn).

IIpaBuno Jlonurans.

Mmuorounen Teitnopa u ero coiictBa. @opmyna Teiinopa. Octatounslii uieH Gpopmynsl Teitnopa
B ¢opme Jlarpanxka u Ileano.

AcumnToThl rpadguka GyHKIUU.

OkcrpemyM. HeoOxoaumoe yciaoBue SKCTpeMyMa.

JlocTaTouHbI€ YCIOBHS 3KCTPEMYMa.

JlocTatouHoe ycnoBue Bo3pacTtanus (yObIBaHUS) (PyHKIUH.

Haubonbiiee u HanMeHblIee 3HaueHUsT GYHKIIUU HA OTPE3KeE.

BeInykinocTh, BOTHYTOCTh, TOUKa Niepernda. JloctaTrouHoe yClIoBUE BOTHYTOCTH (BBIITYKJIOCTH).
Heo0xoanmoe ycnoBue Touku nepernda. JlocrarouyHoe ycioBue neperuoa.

OO1as cxema MOCTPOCHUS U HcclieoBaHus rpaduka (yHKITUH.

(I)YHKHI/II/I HECKOJBbKHX IEPEMEHHBIX

1. OnpeneneHue 1 reoMETPHUUECKUIT CMBICT (PYHKIIMU ABYX IEPEMEHHBIX.
2. JluHuu ypoBHS GYHKIMH JBYX IT€PEMEHHBIX.
3. YacTHble MPOn3BOAHBIE (GYHKIIMH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUYECKUNA CMBICIT
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ODYHKIIMHA HECKOJIBKUX TIEPEMEHHBIX, MMOHSATHUE MOJHOTO U depeHmaia.
HuddepenunpoBanue CI0XHBIX (YHKIHI HECKOIBKUX MTEPEMEHHBIX.

[Ipon3BoAHBIE BBICIIMX MOPSAIKOB (DYHKIIMU HECKOJIBKHUX MepeMeHHbIX. CMelanHble MPOU3BO/I-
Hble. Teopema IlIBapua.

7. TlpousBoaHasi GyHKIIMH HECKOJIBKUX MEPEMEHHBIX 110 HAPABJICHHIO.

8. IlpomsBojaHas MO HANIPABICHUIO U TPATUEHT CKAJIIPHOTO TTOJIS.

9. DkcrpeMyM QYHKIIHHA HECKOJIBKUX IEPEMEHHBIX.

10. Heo6xommmMoe M IOCTaTOYHOE YCIOBUS IKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.

ook

HNHTerpajbHoe HCYUCICHUE

[TepBooOpa3Has, HeonpeaeneHHbIN HHTErpaj. Tabinia OCHOBHBIX HHTETPAJIOB.

3ameHa nepeMeHHOM U MHTETrPUPOBAHUE TI0 YACTSAM B HEOTIPEICJICHHOM UHTErpajie.

HNHuTterpupoBanue ¢ TOMOIIBIO MOABECHUS 1101 3HaK AuddepeHimana.

HNuTterpupoBanue paruoHAIBHBIX TPOOECH.

HNuTterpupoBanue 1o 4acTsM 1 3aMeHa NIEPEMEHHON B OTIPE/ICTIEHHOM HHTETpaJIe.

HNuTterpupoBanue TpUroHOMETPUUECKUX (QYHKIIUM, OCHOBHBIC TTPUEMBI.

NHuTerpupoBanne uppanoHanbHbIX (QyHKIHH.

YHuBepcanbHas TPUTOHOMETPUYECKAsl TTOCTAaHOBKA.

OmnpenenenHbIit HHTETpan U ero cBoiicTBa. ®opmyna Hetotona — JlelOauma.

10 [Ipunoxxenus onpeneeHHOTO HHTErpajia K PEIICHHI0 T€OMETPHIECKIX U (PU3UYECKUX 3a/1a4.

11. Beruucnenue miomaaei ¢ moMoIIbio OMPEIeICHHOT0 HHTErpaa.

12. BeryuciieHue MIOMaan U JJIHHBI KPUBOW, 3aJaHHON YpaBHEHHUSMU B ITapaMeTpudeckoi hopme.

13. Boruncnenue miomaan KpUBOJIMHEHHOTO CEKTOPa B MOJIAPHBIX KOOPIMHATAX.

14. Beiuucnenue mioniaiei B NpMOYTroJbHBIX U MOJSPHBIX KOOPAMHATAX C MOMOUIBIO ONPEeIeH -
HOT'O MHTErpaa.

15. Boluncnienue IMHBI IYTH € IIOMOIIBIO OMPEIEIEHHOTO UHTErpaa.

16. Beruncnenue JUIMHBI AYTH KPUBOH, 3aJaHHOM MTapaMeTPHUICCKH.

17. Beruncnenue oobeMa Tejia BpalleHUsl ¢ MOMOIIBIO ONPEISIICHHOTO HHTErpaJa.

18. Boluncrienue miomaan mMoBepXHOCTH Tejla BPaleHHUS.

19. HecoGcTBeHHBIE MHTETPajibl IEPBOTO M BTOPOTo THMA. [IOHITHS CXOAMMOCTH U PACXOAUMOCTH
HEeCOOCTBEHHOT0 MHTErpaa.

20. HecoOcTBEHHBIC MHTETPANIBI OT Pa3phIBHBIX (DYHKITUH.

CooNOR WD

TunoBbie BApHaHTHI OMJIETOB
10 JUCHUILTHHE «MaTeMaTHYeCKHil aHAIN3»

MUHUCTEPCTBO OBPABOBAHN S U HAYKU POCCUNCKON ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
VUYPEXJEHUE BBICILIETO OBPASOBAHU S
«MOCKOBCKHNH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMH NOJINUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «Matemaruka»

JuciuiuinHa  «MaTeMaTH4eCKui aHau3».

13.03.02 DnexkTposHepreTuka u 3aekrporexnuka. [Ipoduns TpaHncnopTHas 3eKTpOHUKA U
IIpOrpaMMHUpyeMasi CEHCOpPHKA.

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET
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[TepBooOpa3Hasi, HeonpeaeICHHBIH UHTEeTpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
dx

Y5—X ++/5=x

3. Haiitu rpagueHt GyHKIMH Z = y\/x—y B Touke Mo(1,4).

BrruncnuTs HeONpeaeIeHHbIN UHTETPAl j

4. VKaxure, KaKoil U3 HECOOCTBEHHBIX HHTEIPAJIOB SBJISETCS CXOISIIIAMCS
j\/;dx, [x2dx, [Vx®dx.
1 1 1

5. Haiigure s3kcTpeMyMBbl ¥ TOUKH nieperuba pyukmun Y = (X —1)e™.

YTBepkIeHO Ha 3acenannu kadeapsl maremMatuku « 03» 05 2023 r., mporokost Ne 10

3aB. kadeapoii B.B. I'aneBko / /

MHHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPABOBAHNS POCCUNCKOU ®EIEPALIUN
®EJIEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXJIEHUE BBICLIEI'O OFPABOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU IOJUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, kadenpa «MaremaTrka

Hucuumnuaa  «MaTeMaTH4eCKUid aHaIu3».

O6pazosarenpHas mporpamma  13.03.02 DiekTposHepreTuka u deKTpoTexHuka. [Tpoduib
TpancnopTHas 371€KTPOHHMKA U IPOrpaAMMUpPYyeEMasi CEHCOPHUKA.

Kypc 1, cemectp 2

IK3aMeHAMOHHBII Omer Ne 1

1. HecoOCTBEHHBIE MHTErPANIBI TIEPBOTO M BTOPOTO THUIA. IIOHATUS CXOAMMOCTH U PACX0AUMOCTH
HeCO6CTBeHHOFO HHTCIrpaia.
t 2t2

2. Haiitu npou3BoAHYI0 QYHKIMH, 33 JAHHOW ApaMETPHUUECKU X = e’ y= e
+ 1+

3. HccrenoBarh Ha 9KCTpeMyM QYHKIMIO Z = X2 — X+ y* + 2V
n.6

4. BbIYHCINTH ONPEACICHHBINA HHTErPaIl £3Sin 2 x cos xdx.

5. Haiiti 06beM Tena, MoJydeHHOro BparieHrneM BOKpyr ocu OX (Gurypbl, OrpaHHYeHHON JIMHH-
s Yy=X, y=1, x=0.

YTBepxkaeHo Ha 3aceganuu kadenpsl Mmatematuku « 03» 05 2023 r., mpoTtokon Ne 10

3aB. kadeapoit B.B. T'aneBko / /

I[J'Iﬂ MMPOBCACHUA TPOMCEIKYTOUYHOT'O KOHTPOJIA 3HAHUH CTYACHTOB B INCTAHITUOHHOM (I)OpMaTe
B pa3pa6OTaHHBIX Ka(beHPOﬁ «MaremaTuka» OHHaﬁH'KypcaX HMCIOTCA UTOTOBBIC TCCTHI.
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